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Purpose: To compare central corneal thickness after 
phacoemulsification in patients with and without pseudoexfoliation 
syndrome.
Patients and Methods: A total of 130 eyes who were candidates for 
phacoemulsification (60 eyes with pseudoexfoliation syndrome and 
70 eyes without pseudoexfoliation syndrome) in Shahid Sadoughi 
Hospital, Yazd, Iran were included in this prospective study. Before 
the surgery and one day postoperatively central corneal thickness 
was measured in all eyes using Lenstar LS 900 biometer (Haag-
Streit(®)) and compared between the case and control groups. 
Results: Central corneal thickness before surgery was not 
significantly different between two groups (509 ± 29.28 µm in 
study group and 516 ± 32.11 µm in the control group, P = 0.27). 
Postoperatively, the central corneal thickness in pseudoexfoliation 
group (589 ± 36.91 µm) was significantly higher than the control 
group (553 ± 32.77 µm) (P < 0.001).  
Conclusion: The mean central corneal thickness was significantly 
higher in patients with pseudoexfoliation compared to patients 
without pseudoexfoliation after cataract surgery. We suggest 
that phacoemulsification in cataract surgery candidates with 
pseudoexfoliation should be performed more carefully and with 
special considerations.
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Introduction
Pseudoexfoliation (PEX) syndrome is an 
age-related disorder which is characterized 
by granular extracellular material deposition; 
mainly in the anterior segment of the eye 
and also other tissues 1-3. The prevalence of 
PEX in population over 60 years is 10 to 20 
percent and is estimated to be around 40 % in 
population over 80 years 4,5. PEX can cause 
secondary open angle glaucoma, zonular 
weakness, poor pupillary dilation and corneal 
endothelial decompensation 6. 
It seems that in patients with PEX, an 
endothelial disorder is present which makes 
the cornea susceptible to endothelial loss and 
edema after ophthalmic surgeries specially 
phacoemulsification 7,8. Corneal edema can 
cause visual loss and if persistent, the patient 
may require corneal transplant. 
Since corneal thickness can be considered as 
an indicator for endothelial damage 9, in the 
present study we aimed to compare the central 
corneal thickness (CCT) in patients with PEX 
and those without PEX who were candidates 
for phacoemulsification.
Patients and Methods
In this prospective comparative study, a total 
of 60 eyes with PEX and 70 eyes without PEX 
who were phacoemulsification candidates 
were compared. The study was approved 
by our institutional ethics committee and 
informed consent was obtained from all 
participants before entering the study. Eyes 
with any corneal or posterior segment 
pathology, extracapsular cataract extraction 
indication, previous history of ocular infection 
or surgery, and dilated pupil diameter of less 
than 4 mm were excluded from the study. All 
eyes underwent full ocular examination by 
an ophthalmologist one day preoperatively. 
Diagnosis of PEX was confirmed by an 
ophthalmologist based on the presence of gray 
whitish material on pupillary margin and lens 
capsule during slit lamp examination. CCT 
was measured using Lenstar LS 900 biometer 
(Haag-Streit(®)). All examinations were 
repeated one day after surgery.
All phacoemulsification procedures were 
performed by a single expert ophthalmologist 
using phaco-chop technique in Shahid 
Sadoughi Hospital, Yazd, Iran.
Statistical analysis was performed using 
SPSS version 22 (Armonk, NY: IBM Corp.). 
Numeral variables were reported as mean 
± standard deviation (SD). We used t test to 
compare variables between the two groups.  
Results 
The mean age of the patients was 67.4 ± 8.36 
and 66.61 ± 11.12 years in PEX and control 
groups, respectively. While in PEX group 
47 % of patients were male and 53% were 
female; in the control group 59 % of patients 
were male and 41 % were female. There was 
no statistically significant difference in sex 
distribution and mean age between the case 
and control groups. 
Table 1 shows the mean operation time and 
phaco-power in the case and control groups. 
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Table 1: Comparison of operation indices in the PEX and control group
Operation indices PEX group Control group P value*
Phaco-power (%) 32.25 ± 2.5 32.70 ± 2.5 0.68
Time (minutes) 25.2  ± 0.6 24.2  ± 0.6 0.32
*T-test
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There was no statistically significant difference 
between the two groups regarding the mean 
operation time and phaco-power.  
Table 2 shows CCT values measured using 
Lenstar LS 900 biometer (Haag-Streit(®)) in 
the case and control groups preoperatively 
and postoperatively. Preoperative CCT in PEX 
group was lower than the control group but 
the difference was not statistically significant 
(509 ± 29.28 µm versus 516 ± 32.11 µm 
respectively, P = 0.27) (Table 2). Postoperative 
CCT in PEX group was significantly higher 
than the control group (589 ± 36.91 versus 
553 ± 32.77, P < 0.001). In both groups CCT 
increased after phacoemulsification (Table 2).
Discussion 
Central corneal thickness and corneal volume 
can be considered as indirect indicators of 
corneal endothelial function. Endothelial 
damage, after phacoemulsification could result 
in corneal edema and corneal volume increase 
in PEX and non-PEX eyes 10,11. 
In our study, there was not any significant 
difference in operation time and phaco-power 
between the two groups (PEX and non-PEX 
eyes). 
We observed that preoperative CCT was 
somehow lower in PEX eyes than non-PEX 
eyes, but this difference was not statistically 
significant. Similar to our findings Ahmad 
et al., 12 in a prospective study, measured 
the central corneal thickness and corneal 
endothelial cell parameters in patients with 
pseudoexfoliative glaucoma and observed 
that the mean CCT value was significantly 
lower in PEX group than the control group. 
In contrast Puska et al., 13 observed that PEX 
eyes had significantly higher values for CCT 
compared to the fellow non-PEX eyes in 40 
normotensive eyes.
In a non-randomized study, Hayashi et al., 10 
compared corneal endothelial cell density 
(ECD) and CCT in PEX eyes and non PEX eyes 
1 and 3 month after phacoemulsification. They 
found that the mean CCT was similar between 
the two groups throughout the follow-up 
period; however, the percentage of increase in 
CCT was significantly greater in the PEX group 
compared to the non-PEX group one month 
after cataract surgery (P = 0.0152) 10. They 
concluded that the transient increase in CCT 
and corneal endothelial cell loss were greater 
after phacoemulsification in eyes with PEX 
compared to eyes without PEX 10. Similarly 
in our study we found significantly higher 
CCT values after phacoemulsification when 
comparing PEX and non PEX eyes. This result 
indicates that patients with PEX might be more 
vulnerable to damage after cataract surgery.
Conclusion 
The mean CCT was significantly higher in 
patients with pseudoexfoliation compared 
to patients without pseudoexfoliation one 
day after cataract surgery. We suggest that 
phacoemulsification in cataract surgery 
candidates with pseudoexfoliation should be 
performed more carefully and with special 
considerations.
Table 2:  Comparison of preoperative and postoperative CCT in the PEX and control 
group
CCT (µm) PEX group Control group P value*
Preoperative 509 ± 29.28 516 ± 32.11 0.27
Postoperative 589  ± 36.91 553 ± 32.77 < 0.001
*T-test
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